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(57) ABSTRACT 

A compact ?uid dispenser for use in controllably dispensing 
?uid medicaments, such as antibiotics, analgesics, and the 
like medicinal agents from the reservoir of the device. 
Uniquely, the dispenser includes a novel bellows-type res 
ervoir and vial ?ll means for ?lling the bellows-type reser 
voir With the medicament to be dispensed. The dispenser 
also includes a novel stored energy source in the form of a 
constant force spring Which controllably urges the medicinal 
?uid from the device reservoir. Additionally, the apparatus 
of the invention includes a novel adjustable ?oW rate control 
assembly that is disposed intermediate the ?uid reservoir 
outlet and the outlet port of the device for precisely con 
trolling the rate of ?uid ?oW from the outlet port toWard the 
patient. The rate control assembly includes a rate selector 
member for selecting the desired rate of ?uid ?oW toWard 
the patient and a cooperatively associated ?oW control plate 
having a plurality of ?uidic micro-channels Which controls 
the rate of ?uid ?oW toWard the selector member. The rate 
control plate uniquely includes a priming feature for priming 
the various ?uid passageways of the device and purging the 
?uid passageways of gases that may be contained therein 
prior to the delivery of the medicinal ?uids to the adminis 
tration line of the device. 
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Flow Rate Total Cross-sectional Priming Time 

Channel Type at 0.5 Channel Dimensions (‘223:3 j: a 2221i: f 
ATM Length Width x Depth ‘"35 ATM y 

lfriming channels 8 cm 1000 pm x 100 pm .080 ml 
on the chip 
Channel in the 3 cm 1000 mm diameter" .024 ml 
?ow rate selector 

Administration 100 cm 1000 pm diameter“ .785 ml 
line ' 

Priming channel + 0.20 ml/sec 40 pm x 100 pm .89 ml 4.4 sec 
selector channel + 
administration line 

0.1 mllhr channel 0.1 mllhr 73 cm 40 um x 100 pm 2.9 x 10'3 ml 104.0 secI 

0.2 mllhr channel 0.2 ml/hr 36.5 cm 40 pm x 100 pm 1.45 x 10" ml 25.1 sec 

0.3 mllhr channel 0.3 ml/hr 24.3 cm 40 pm x 100 pm 9.67 x 104 ml 11.6 sec 

0.4 mllhr channel 0.4 mllhr 18.3 cm 40 pm x 100 pm 7.32 x 10"‘ ml 6.5 sec 

0.5 mllhr channel 0.5 mllhr 14.6 cm 40 pm x 100 pm 5.84 x 104 ml 4.2 sec2 

0.6 mllhr channel 0.6 mllhr 12.2 cm 40 pm x 100 nm 4.88 x 104 ml 2.9 sec 

0.7 mllhr channel 0.7 ml/hr 10.4 cm 40 pm x 100 pm 4.16 x 10" ml 2.1 sec 

0.8 mllhr channel 0.8 mllhr 9.1 cm 40 pm 1; 100 pm 3.64 x 10*‘ ml 1.6 sec 

0.9 mllhr channel 0.9 mllhr 8.1 cm 40 pm x 100 pm 3.24 x 10‘3 ml 1.3 sec 

1.0 mllhr channel 1.0 ml/hr 62.5 cm 100 um x 100 pm 6.25 x 10'3 m1 22.5 sec 

2.0 mllhr channel 2.0 mllhr 31.3 cm 100 pm x 100 pm 3.13 x 10'3 ml 5.6 sec 

3.0 mllhr channel 3.0 ml/hr 20.8 cm 100 um x 100 pm 2.08 x 10'3 ml 2.5 sec 

4.0 mllhr channel 4.0 ml/hr 15.6 cm 100 pm x 100 pm 1.56 x10‘3 ml 1.4 sec 

5.0 mllhr channel 5.0 mllhr 12.2 cm 100 m x 100 11m 125 X 10'3 ml -9 S60 

6.0 mllhr channel 6.0 mllhr 33.8 cm 200 pm x 100 pm 6.76 x 10'3 ml 2.4 sec 

10.0 mllhr channel 10.0 mllhr 35.2 cm 300 pm x 100 pm 1.06 x 10'3 ml 3.8 sec 

20.0 mllhr channel 20.0 mllhr 17.6 cm 300 pm x 100 pm 5.03 x 10'3 ml 1.0 sec 

30.0 mllhr channel 30.0 ml/hr 11.7 cm 300 pm x 100 pm 3.53 x 10" ml .4 sec 

50.0 mllhr channel 50.0 ml/hr 9.9 cm 400 pm x 100 pm 3.96 x 10'3 ml 2.9 sec 
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FLUID DELIVERY APPARATUS WITH VIAL FILL 

[0001] This is a Non-Provisional Application claiming the 
bene?t of co-pending Provisional Application No. 60/654, 
671 ?led Feb. 18, 2005. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates generally to ?uid 
delivery devices. More particularly, the invention concerns 
an improved apparatus for infusing medicinal agents into an 
ambulatory patient at speci?c rates over extended periods of 
time, Which includes novel vial ?ll means for ?lling the 
reservoir of the device and also includes a unique adjustable 
?oW rate control means for precisely adjustably controlling 
the rate of ?uid ?oW from the reservoir of the device toWard 
the patient. 

[0004] 2. Discussion of the Prior Art 

[0005] Many medicinal agents require an intravenous 
route for administration of the medicament. The delivery 
device for delivering the medicament, While not an active 
pharmacologic agent, may enhance the activity of the drug 
by mediating its therapeutic e?‘ectiveness. Certain classes of 
neW pharmacologic agents possess a very narroW range of 
therapeutic effectiveness, for instance, too small a dose 
results in no effect, While too great a dose results in toxic 
reaction. 

[0006] In the past, prolonged infusion of ?uids has gen 
erally been accomplished using gravity ?oW methods, Which 
typically involve the use of intravenous administration sets 
and the familiar bottle suspended above the patient. Such 
methods are cumbersome, imprecise and require bed con 
?nement of the patient. Periodic monitoring of the apparatus 
by the nurse or doctor is required to detect malfunctions of 
the infusion apparatus. Devices from Which liquid is 
expelled from a relatively thick-Walled bladder by internal 
stresses Within the distended bladder are Well knoWn in the 
prior art. Such bladder, or “balloon” type, devices are 
described in U.S. Pat. No. 3,469,578, issued to Bierman and 
in U.S. Pat. No. 4,318,400, issued to Perry. 

[0007] One of the most versatile and unique ?uid delivery 
apparatus developed in recent years is that developed by one 
of the present inventors and described in U.S. Pat. No. 
5,205,820. The components of this novel ?uid delivery 
apparatus generally include: a base assembly, an elastomeric 
membrane serving as a stored energy means, ?uid ?oW 
channels for ?lling and delivery, ?oW control means, a 
cover, and an ullage Which comprises a part of the base 
assembly. 

[0008] Another prior art patent issued one of the present 
inventors, namely U.S. Pat. No. 5,743,879, discloses an 
injectable medicament dispenser for use in controllably 
dispensing ?uid medicaments such as insulin, anti-infec 
tives, analgesics, oncolylotics, cardiac drugs, biophar'maceu 
ticals, and the like from a pre-?lled container at a uniform 
rate. The dispenser, Which is quite dissimilar in construction 
and operation from that of the present invention, includes a 
stored energy source in the form of a compressibly deform 
able, polymeric, elastomeric member that provides the force 
necessary to controllably discharge the medicament from a 
pre-?lled container, Which is housed Within the body of the 
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device. After having been deformed, the polymeric, elasto 
meric member Will return to its starting con?guration in a 
highly predictable manner. 

[0009] Another important prior art ?uid delivery device is 
described in the U.S. Pat. No. 6,063,059 also issued to one 
of the present inventors. This device is of a completely 
different construction and embodies a compressible-expand 
able stored energy source. 

[0010] As Will be appreciated from the discussion Which 
folloWs, the apparatus of the present invention is uniquely 
suited to provide precise, continuous ?uid delivery manage 
ment at a loW cost in those cases Where a variety of precise 
dosage schemes are of utmost importance. An important 
aspect of the apparatus of the present invention is the 
provision of a novel, ?uid ?oW rate control means that 
includes uniquely formed micro capillary, multichannel ?oW 
rate control channels Which enable precise control of the rate 
of ?uid ?oW of the medicament to the patient via a rotatable 
control knob. More particularly, the apparatus of the present 
invention includes a novel, adjustable ?uid ?oW rate mecha 
nism Which enables the ?uid contained Within the reservoir 
of the device to be precisely dispensed at various selected 
infusion rates. 

[0011] The apparatus of the present invention can be used 
With minimal professional assistance in an alternate health 
care environment, such as the home. By Way of example, 
devices of the invention can be comfortably and conve 
niently removably a?ixed to the patient’s body or clothing 
and can be used for the continuous infusion of antibiotics, 
such as, for example, an injectable antibiotic sold by Abbott 
Laboratories under the name and style ANCIF and by 
Rosche under the name and style ROCEPHIN, analgesics, 
such as morphine and like medicinal agents. 

[0012] By Way of summary, the apparatus of the present 
invention uniquely overcomes the draWbacks of the prior art 
by providing a novel, disposable dispenser of simple but 
highly reliable construction. A particularly important aspect 
of the apparatus of the present invention resides in the 
provision of a novel, self-contained energy source in the 
form of a compressible-expandable spring member that 
provides the force necessary to substantially, uniformly 
dispense various solutions from the device reservoir. 
Because of the simplicity of construction of the apparatus of 
the invention, and the straightforward nature of the energy 
source, the apparatus can be manufactured at loW cost 
Without in any Way sacri?cing accuracy and reliability. 

SUMMARY OF THE INVENTION 

[0013] It is an object of the present invention to provide a 
compact ?uid dispenser for use in controllably dispensing 
?uid medicaments, such as, antibiotics, analgesics, and like 
medicinal agents from the reservoir of the device. 

[0014] It is another object of the invention to provide a 
?uid dispenser of the aforementioned character, Which is 
highly reliable and is easy-to-use by laypersons in a non 
hospital environment. 

[0015] Another object of the invention is to provide a 
small, compact ?uid dispenser that includes a novel belloWs 
type reservoir and vial ?ll means for ?lling the belloWs-type 
dispenser reservoir With the medicament to be dispensed. 
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[0016] Another object of the invention is to provide an 
apparatus Which can be factory pre-?lled With a Wide variety 
of medicinal ?uids or one Which can readily be ?lled in the 
?eld shortly prior to use. 

[0017] Another object of the invention is to provide a 
dispenser in Which a stored energy source Which controlla 
bly urges the medicinal ?uid from the device reservoir is 
provided in the form of a constant force spring member of 
novel design that provides the force necessary to continu 
ously and substantially uniformly expel ?uid from the 
device reservoir. 

[0018] Another object of the invention is to provide a 
device of the aforementioned character Which includes novel 
adjustable ?oW rate control means disposed intermediate the 
?uid reservoir outlet and the outlet port of the device for 
precisely controlling the rate of ?uid ?oW from the outlet 
port toWard the patient. 

[0019] Another object of the invention is to provide a 
device as described in the preceding paragraph in Which the 
?oW rate control means comprises a rate selector member 
for selecting the desired rate of ?uid ?oW toWard the patient 
and a cooperatively associated ?oW rate control assembly 
that includes a unique ?oW control plate having a plurality 
of ?uidic micro-channels Which controls the rate of ?uid 
?oW toWard the selector member. 

[0020] Another object of the invention is to provide a 
device of the character described Which includes priming 
means for priming the various ?uid passageWays of the 
device and purging the ?uid passageWays of gases that may 
be contained therein prior to the delivery of the medicinal 
?uids to the administration line of the device. More particu 
larly, an object of the invention is to provide such a device 
in Which the ?oW control plate of the ?oW rate control means 
is provided With a priming channel that is in communication 
With the plurality of elongated ?uidic ?oW control channels 
formed in a rate control plate and is also in communication 
With the rate selector member that is rotatably carried by the 
device housing. 

[0021] Another object of the invention is to provide a ?uid 
dispenser of the class described Which is compact, is light 
Weight, is easy for ambulatory patients to use, is fully 
disposable, and is extremely accurate so as to enable the 
infusion of precise doses of medicament over prescribed 
periods of time. 

[0022] Another object of the invention is to provide a 
device of the character described Which embodies a novel 
?uid volume indicator that provides a readily discernible 
visual indication of the volume of ?uid remaining in the 
device reservoir. 

[0023] Another object of the invention is to provide a 
self-contained medicament dispenser Which is of very 
simple construction and yet extremely reliable in use. 

[0024] Another object of the invention is to provide a ?uid 
dispenser as described in the preceding paragraphs, Which is 
easy and inexpensive to manufacture in large quantities. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0025] FIG. 1 is a generally perspective vieW of one form 
of the ?uid dispensing device of the present invention. 
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[0026] FIG. 2 is a top plan vieW of the ?uid dispensing 
device shoWn in FIG. 1. 

[0027] FIG. 3 is an end-vieW of the ?uid dispensing 
device shoWn in FIGS. 1 and 2. 

[0028] FIG. 4 is a cross-sectional vieW taken along lines 
4-4 of FIG. 2. 

[0029] FIG. 5 is a cross-sectional vieW taken along lines 
5-5 of FIG. 2. 

[0030] FIG. 6 is a cross-sectional vieW taken along lines 
6-6 of FIG. 2. 

[0031] FIG. 7 is a cross-sectional vieW taken along lines 
7-7 of FIG. 2. 

[0032] FIG. 8 is a side vieW of the ?uid dispensing device 
shoWn in FIG. 1. 

[0033] FIG. 9 is a cross-sectional vieW taken along lines 
9-9 of FIG. 8. 

[0034] FIG. 9A is a cross-sectional vieW taken along lines 
9A-9A of FIG. 9. 

[0035] FIG. 9B is a fragmentary cross-sectional vieW of 
the forWard portion of the apparatus shoWing the locking 
means moved into a release position. 

[0036] FIG. 9C is a cross-sectional vieW taken along lines 
9C-9C of FIG. 9B. 

[0037] FIG. 10 is a top plan vieW of the housing of the 
device shoWing internal construction in dotted lines. 

[0038] FIG. 11 is a side-elevational vieW of the housing of 
the device shoWing some internal construction in dotted 
lines. 

[0039] FIG. 12 is a cross-sectional vieW taken along lines 
12-12 of FIG. 11. 

[0040] FIG. 13 is a cross-sectional vieW taken along lines 
13-13 of FIG. 11. 

[0041] FIG. 14 is a cross-sectional vieW taken along lines 
14-14 of FIG. 11. 

[0042] FIG. 15 is a cross-sectional vieW taken along lines 
15-15 of FIG. 11. 

[0043] FIG. 16 is a vieW taken along lines 16-16 of FIG. 
11. 

[0044] FIG. 17 side-elevational vieW of one form of the 
rate control knob of the apparatus of the invention. 

[0045] FIG. 18 is a left-end vieW of the rate control knob 
shoWn in FIG. 17. 

[0046] FIG. 19 is a right-end vieW of the rate control not 
shoWn in FIG. 17. 

[0047] FIG. 20 is a generally perspective, exploded vieW 
of the ?uid dispensing device of the form of the invention 
shoWn in FIG. 1. 

[0048] FIG. 21 is a generally perspective, exploded vieW 
of the ?oW rate control assembly of the ?uid dispensing 
device shoWn in FIG. 1. 

[0049] FIG. 22 is a top plan vieW of one form of the rate 
control plate or member shoWn in FIG. 21. 
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[0050] FIG. 22A is a greatly enlarged, cross-sectional 
vieW of one of the ?uidic micro channels of the ?oW control 
means of the invention. 

[0051] FIG. 23 is an enlarged vieW of the selector assem 
bly of the invention shoWn in the upper portion of FIG. 21. 

[0052] FIG. 24 is a left-end vieW of the selector assembly 
shoWn in FIG. 23. 

[0053] FIG. 25 is a right-end vieW of the selector assem 
bly shoWn in FIG. 23. 

[0054] FIG. 26 is a generally perspective, exploded vieW 
of the selector assembly shoWn in FIG. 23. 

[0055] FIG. 27 is a side vieW of still another form of the 
?uid dispensing device of the present invention. 

[0056] FIG. 28 is a cross-sectional vieW taken along lines 
28-28 of FIG. 27. 

[0057] FIG. 29 is a generally perspective, exploded vieW 
of the ?uid dispensing device of the form of the invention 
shoWn in FIG. 27. 

[0058] FIG. 30 is a side vieW of yet another form of the 
?uid dispensing device of the present invention. 

[0059] FIG. 31 is a cross-sectional vieW taken along lines 
31-31 of FIG. 30. 

[0060] FIG. 31A is a fragmentary cross-sectional vieW of 
a portion of the belloWs structure of the apparatus of the 
invention. 

[0061] FIG. 31B is a greatly enlarged, cross-sectional 
vieW of a portion of the side Wall of the belloWs reservoir of 
one form of the invention. 

[0062] FIG. 32 is a generally perspective, exploded vieW 
of the ?uid dispensing device of the form of the invention 
shoWn in FIG. 30. 

[0063] FIG. 33 is a generally tabular vieW illustrating the 
?uidic properties of one form of the ?uid rate control 
member, or rate control chip, of the form of the ?oW rate 
control device shoWn in FIG. 22. 

DESCRIPTION OF THE INVENTION 

[0064] Referring to the draWings and particularly to FIGS. 
1 through 23, one form of the ?uid dispensing device of the 
present invention is there shoWn and generally designated by 
the numeral 52. As best seen in FIGS. 9 and 20, the 
apparatus here comprises a snap-together outer housing 54 
having an axial centerline “CL” and ?rst and second por 
tions 54a and 54b respectively. Housing portion 54a houses 
the reservoir portion and the reservoir-?ll portion, While 
housing portion 54b houses the ?oW control, the ?uid 
delivery and the control portions of the apparatus. Disposed 
Within ?rst portion 54a of outer housing 54 and on one side 
of the axial centerline is a ?uid reservoir 55 (FIGS. 4, 6 and 
9). Fluid reservoir 55 is provided With an inlet-outlet pas 
sageWay 55a for permitting ?uid ?oW into and out of the 
?uid reservoir (FIG. 9). 

[0065] Also disposed Within ?rst portion 54a of outer 
housing 54 on one side of the axial centerline CL is the novel 
stored energy means of the invention for acting upon the 
?uid contained Within ?uid reservoir 55 in a manner to cause 
the ?uid contained thereWithin to controllably ?oW out 
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Wardly of the reservoir, through the ?oW control means of 
the invention and onWardly toWard the patient. In the present 
form of the invention, this important stored energy means 
comprises a constant force spring member 57 that is carried 
Within ?rst portion 54a of the outer housing. Spring member 
57 is ?rst extended by ?uid ?oWing into reservoir 55 and 
then controllably retracts to cause ?uid ?oW from the ?uid 
reservoir 55 through the ?oW control means of the invention. 

[0066] Stored energy member or constant force spring 57, 
Which is a special variety of spring, is readily commercially 
available from several sources, including Barnes Group Inc. 
of Bristol, Conn., Stock Drive Products/Sterling Instrument 
of Hyde Park, NY. and Walker Corporation of Ontario, 
Canada. Constant force extension spring 57 is basically a 
high stress, long de?ection device that offers great advan 
tages When used in applications Where very loW or Zero 
gradient is desired, Where space is a factor and Where very 
high reliability is required. Constant force springs, such as 
spring 57, provide markedly superior constant force loading 
When compared to conventional helical extension or like 
springs. Spring 57, after being expanded, tends to uniformly 
return toWard its starting con?guration and in so doing Will 
exert an inWard pressure on a pusher means, shoWn here as 
pusher member 59 of the character shoWn in FIG. 9. Pusher 
member 59 functions to act on the ?uid Within the ?uid 
reservoir 55 in a manner to cause the ?uid contained Within 
the reservoir to ?oW outWardly thereof through outlet 55a 
and toWard the ?oW rate control means of the invention at a 
substantially constant rate. For certain applications the inner 
surfaces of reservoir 55 and the front surface of pusher 
member 59 can be coated for drug and environmental 
compatibility. 

[0067] Forming an important aspect of the apparatus is the 
?ll means of the apparatus, Which is also carried by the ?rst 
portion 54a of outer housing 54 on the opposite side of the 
axial centerline “CL” from that of the stored energy means. 
This important ?ll means functions to controllably ?ll the 
reservoir 55 With the ?uid to be dispensed. As best seen in 
FIG. 9, housing portion 54a includes a ?uid passageWay 60 
that communicates With inlet 55a of ?uid reservoir. Fluid 
passageWay 60 also communicates With a cavity 64 formed 
Within ?rst portion 54a of the housing. Disposed Within 
cavity 64 is a conventional, umbrella-type check valve 66, 
Which permits ?uid ?oW toWard ?ll passageWay 60, but 
blocks ?uid ?oW in the opposite direction. PassageWay 60 
also communicates, via check valve 66, With a chamber 70 
Which comprises a part of one form of the ?ll means of the 
invention. 

[0068] Chamber 70 is constructed and arranged to tele 
scopically receive the medicament ?ll vial assembly portion 
71 of the ?ll means of the invention, the character of Which 
Will presently be described. An elongated support 72, Which 
is mounted Within chamber 70 includes a threaded end 
portion 72a and carries an elongated, longitudinally extend 
ing, holloW needle 74 having a central ?uid ?oW passage 
Way. 

[0069] Referring particularly to FIGS. 7 and 9, the medi 
cament containing ?ll vial assembly 71 here includes a ?ll 
vial 76 having a ?uid chamber 78 for containing the inject 
able ?uid medicament. Chamber 78 is provided With a ?rst 
open end 78a and second closed end 78b. First open end 7811 
is sealably closed by closure means here provided in the 
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form of an externally threaded elastomeric plunger 80, 
Which is telescopically movable Within chamber 78 from a 
?rst location Where the plunger is disposed proximate ?rst 
open end 7811 to the second, device-?ll location Where the 
plunger is disposed proximate second closed end 78b 
(FIGS. 7 and 9). 

[0070] After removal of closure cap 82 from housing 
portion 5411 (FIG. 20), vial assembly 71 can be introduced 
into chamber 78 (FIGS. 7 and 9) thereby placing chamber 
78 in ?uid communication With holloW needle 74. As the ?ll 
vial assembly is so introduced and the plunger 80 is thread 
ably interconnected With threaded end of elongated support 
72, the sharp end 7411 of the elongated needle 74 Will pierce 
the central Wall 8011 of the elastomeric plunger in the manner 
shoWn in FIGS. 7 and 9. An inWard pressure exerted on the 
vial assembly Will cause the vial to move inWardly of 
chamber 78 and Will cause the structural support 72 to move 
the elastomeric plunger inWardly of the vial chamber 78 in 
a direction toWard the second or closed end 78b of the vial 
chamber. As the plunger is moved inWardly of the vial 
container, the ?uid contained Within the vial chamber Will be 
expelled therefrom into the holloW elongated needle 74 
having a sharp end, Which has pierced the central Wall 80a 
of the elastomeric plunger. The ?uid Will then ?oW past 
conventional umbrella-type check valve 66, into a ?uid 
passageWay 84 formed in the device housing and thence into 
a ?uid passageWay 60 Which communicates With reservoir 
inlet 55a. 

[0071] As the ?uid ?oWs into reservoir 55, it Will exert a 
rearWard pressure on the plunger end portion 59a of pusher 
member 59 causing it to move rearWardly. As the pusher 
member moves rearWardly, it Will exert forces on spring 
member 57 causing it to expand from its retracted con?gu 
ration to its extended con?guration shoWn in FIG. 9. This 
rearWard movement of pusher member can be vieWed 
through a volume indicator WindoW 87 and tracked by a 
volume indicator 87a Which indicates that the reservoir has 
changed from an empty con?guration to a ?lled con?gura 
tion (FIG. 1). 
[0072] As the reservoir 55 ?lls With ?uid, any gases 
trapped Within the reservoir Will be vented to atmosphere via 
vent means “V” mounted in portion 54b of the housing. This 
vent means here comprises a gas vent 90 that can be 
constructed of a suitable hydrophobic porous material such 
as a porous plastic. 

[0073] An alternate form of ?ll means is also provided in 
this ?rst embodiment of the invention. This alternate ?ll 
means comprises a pierceable septum 91 that is mounted 
Within a cavity 9111 provided in housing portion 54b. Septum 
91 is pierceable by the needle of a conventional syringe that 
is ?lled With the bene?cial agent to be dispensed to the 
patient (not shoWn). As shoWn in FIG. 9, cavity 91a is in 
communication With passageWay 60 so that the bene?cial 
agent contained Within the syringe can ?oW under pressure 
from the pierced septum directly into ?uid reservoir 55 to 
cause the spring 57 to extend in the manner shoWn in FIG. 
9. 

[0074] Upon opening the ?uid delivery path to the ?uid 
delivery means of the invention, shoWn here as a conven 
tional administration set 92 (FIG. 1), the stored energy 
means, or spring 57, Will tend to return to its starting 
con?guration thereby controllably urging ?uid ?oW out 
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Wardly of reservoir 55 and toWard the administration set via 
the ?oW control means of the invention the character of 
Which Will presently be described. 

[0075] Administration set 92 is connected to the second 
portion 54b of housing 54 by a connector 92a in the manner 
shoWn in FIG. 9 of the draWings. The proximal end 9311 of 
administration line 93 of the administration set is in com 
munication With an outlet ?uid passageWay 94 Which is 
formed in housing portion 54b in the manner best seen in 
FIG. 9. Disposed betWeen the proximal end 93a and the 
distal end 93b of the administration line is a conventional 
gas vent and ?lter 95. Provided at the distal end 93b is a luer 
connector 96 of conventional construction (FIG. 1). 
BetWeen gas vent and ?lter 95 and luer connector 96 is a 
conventional line clamp 97 and disposed betWeen gas vent 
and ?lter 95 and the proximal end 9311 of the administration 
line is a conventional “Y” site 98. 

[0076] A number of bene?cial agents can be contained 
Within the ?ll syringe or the vial used to ?ll reservoir 55 and 
can be controllably dispensed to the patient including, by 
Way of examples, medicaments of various types, drugs, 
pharmaceuticals, hormones, antibodies, biologically active 
materials, elements, chemical compounds, or any other 
suitable material useful in diagnostic cure, medication, treat 
ment or prevention of diseases or the maintenance of the 
good health of the patient. 

[0077] As the ?uid contained Within reservoir 55 is urged 
outwardly thereof by the stored energy means, the ?uid Will 
?oW under pressure through reservoir outlet 5511 (FIG. 9) 
and then on toWard the ?oW control means of this latest form 
of the invention. This important ?oW control means func 
tions to precisely control the rate of ?uid ?oW ?oWing from 
the reservoir 55 toWard the patient. 

[0078] Referring to FIGS. 9 and 20 through 26, it can be 
seen that the ?oW rate control means of the ?oW control 
means of this latest form of the invention comprises a rate 
control assembly 100 (FIG. 21) and a selector means, or 
selector assembly 102 (FIGS. 23 and 26). Rate control 
assembly 100 is mounted Within a cavity 100a formed in 
housing portion 54b (FIGS. 6, 7, 14 and 15) and includes a 
base plate, or rate control member 104, a cover member 106 
and a distribution plate 108 disposed betWeen members 104 
and 106 (FIG. 21). Cover member 106 is provided With a 
?uid inlet port 107 and a plurality of spaced-apart ?uid outlet 
ports 110a, 110b, 1100, 110d, 110e, 110j,‘ 110g, 110h, 110i, 
110j and 110k respectively. As illustrated in FIG. 22, ?oW 
rate control member, or base plate, 104 is uniquely provided 
With a plurality of micro rate ?oW control channels 106a, 
106b, 1060, 106d, 106e, 106j,‘ 106g, 106h, 106i, 106j and 
160k respectively, each having an inlet and an outlet. As 
indicated in the draWings, the outlets of the micro rate ?oW 
control channels are in communication With the spaced-apart 
outlet ports of the cover member 106 via the various ?oW 
passageWays formed in distribution plate 108 and the inlet 
port is in ?uid communication With reservoir 55 via a 
passageWay 111 (FIG. 7) as indicated by the arroWs of FIG. 
21. 

[0079] Before further discussion of the operation of the 
selector means of the invention, the details of the construc 
tion of the rate control plate 80 and the various methods of 
making the rate control plate Will noW be considered. With 
respect to materials, the most appropriate materials for 
















